Effects of sodium and chloride ions on blood pressure in deoxycorticosterone acetate-treated rats.
The effects of sodium (Na+) and chloride ions (Cl-) on blood pressure were studied in rats treated with deoxycorticosterone acetate (DOCA). Four groups were prepared, each consisting of male Wistar rats that underwent heminephrectomy and administration of DOCA: the control group was maintained with tap water, the NaCl group with tap water containing 1% sodium chloride, the NaCit group with tap water containing 1.67% sodium citrate (including an equivalent dose of Na+ to 1% NaCl), and the ChoCl group with tap water containing 1.15% choline chloride (including an equivalent dose of Cl- to 1% NaCl). The time-course of systolic blood pressure showed only slight change in blood pressure in the control and ChoCl groups, and in the NaCl and NaCit groups. The rotational correlation time, an index of the fluidity of erythrocyte membrane, with spin-labeling of 16-doxyl-stearic acid, was significantly (p < 0.05) higher in the NaCl and NaCit groups than in the control group, indicating an increase in the membrane fluidity, i.e., membrane fragility. The sodium, potassium ions-activated adenosine triphosphatase (Na+,K(+)-ATPase) activity of the erythrocyte membrane was decreased to 22% (P < 0.01) and 24% (P < 0.01) in the NaCl and NaCit groups, respectively, compared with the control groups; this activity was decreased to 43% in the ChoCl group (P < 0.05). The Ca(2+)-ATPase activity showed similar changes. In contrast, there were no marked differences in the erythrocyte electrolyte level between the groups.(ABSTRACT TRUNCATED AT 250 WORDS)